Abstract. We report on recent microscopic calculations of reaction properties based upon the nuclear structure of the ab initio no-core shell model (NCSM).
Introduction
We have explored two avenues for the ab initio calculations of nuclear-reaction properties starting from the nuclear structure of the NCSM [1] : i) the Lorentz integral transform (LIT) approach [2] , and ii) the resonating-group method (RGM) [3] . In Sect. 2, we highlight a recent application of the NCSM/LIT approach to the ab initio calculation [4] of the 4 He total photo-absorption cross section. In Sect. 3, we outline the NCSM/RGM approach and present its application to neutron-4 He scattering.
2 Application of chiral effective field theory two-plus three-nucleon forces to the 4 He photodisitegration
We performed an ab initio calculation [4] of the 4 He total photo absorption cross section in unretarded dipole approximation, using the high quality NN potential at the fourth order (N 3 LO) in the chiral effective field theory (χEFT) expansion of Ref. [5] , and the NNN interaction at the highest order presently available (N 2 LO) [6] . The two low-energy constants that parameterize the shortrange NNN interaction were selected as discussed in Ref. [7] . The microscopic treatment of the continuum problem is achieved by means of the LIT method, applied within the NCSM approach. Accurate convergence of the NCSM expansions is reached using three-body effective interactions for both the NN and NNN terms of the potential. The results, presented in Fig Present results with χEFT interactions compared to the most recent experiments [8] .
Augmenting the NCSM by the RGM technique
For reactions involving two nuclear fragmets, the RGM many-body wave function is expanded in terms of binary-cluster channel wave functions
with
Here,Â is the antisymmetrizer accounting for the exchanges of nucleons between the two clusters (which are already antisymmetric with respect to exchanges of internal nucleons). The relative-motion wave functions ϕ ν depend on the relative distance between the center of masses of the two clusters in channel ν. They can be determined by solving the many-body Schrödinger equation in the Hilbert space spanned by the basis functions (2):
where H denotes the full Hamiltonian of the system, and the two integration kernels are defined as
In the NCSM/RGM approach we use ab initio NCSM wave functions for each of the two clusters, and NCSM effective interactions derived from realistic forces.
The most challenging task is to evaluate the Hamiltonian and norm kernels: so far we have developed formalism for cluster states with a single-nucleon projectile and we have applied it to the scattering of low-energy neutrons on 4 He. In Fig. 2 , we present the converged 2 S 1/2 phase shift for the n+ 4 He system obtained using the bare V lowk [9] potential, and two-body effective interactions derived from the χEFT NN potential of Ref. [5] . We find an overall good agreement with experiment.
